VALUE MEDI UM PROCESSOR BACKGROUND OF THE I NVENTION 1. Field of the

I nvention This invention relates to an apparatus for judging. conditions
of securities such as bank bills and nonetary bills and nore specifically
to a val ue nmedi um processor for judging circulatability of the securities
fromtheir break and rupture. 2. Description of Related Art -A so-called
"circulatability judgnent function"” for judging circulatability from
break, rupture and the like _(hereinafter called "break") of bank bills
inserted is provided to recEmUbhdBlHM IPRIGS P rs. As described in
Patent Docunent 1, for exanple, this function stores in advance a
circulatability judgnent |evel of bank bills capable of «circulation in a
menory, conpares a condition |evel of the bank bill inserted with the
circulatability judgnent BAGEGROUNPe@F THEt BHVENHBPY and rejects the bank
bills under a worse condition. [Patent Docunent 1] Patent No. 2,801, 707
The ci rcullat ddiglik p§ ddgndmveniricmn on according to the related art rejects

the bank bill on the basis of a defective ratio of the bank bill as a
whol e. Ther ef or &hisi rimientaind | tglafadgmentan sappdeadast ferdefirbiing ratio
in the overall bank bill w thout discrimnating deficiency of an inportant

portion conditions of securities such as bank bills and monetary bills
and more specifically to a value medium processor for judging
circulatability of the securifies from their break and rupture.
2. Description of Related Art
-A so-called “circulatability judgment function” for
judging circulatability frdm break, rupture and the like
(hereinafter called “break” )} of bank bills inserted is provided
to recent bank bill processors. As described in Patent
Document 1, for example, this function stores in advance a
circulatability Jjudgment level of bank bills capable of
circulation in a memory, compares a condition level of the bank
bill inserted with the circulatability judgment level stored
in the memory and rejects the bank bills under a worse
condition.
[Patent Document 1] Patent No. 2,801,707
The circulatability judgment function according to the
related art rejects the bank bill on the basis of a defective
ratio of the bank bill as a whole. Therefore, circulatability
judgment is made on the defective ratio in the overall bank

bill without discriminating deficiency of an important portion



1 and that of other portions as in the case of the Singaporean bank bills
I n which deficiency of the bank bill nunber | owers the value of the bank
bill and in the case of the Indonesian bank bills in which the existence
of a transm ssion window in the plastic bank bills is an inportant factor
for authenticity judgnent, for exanple. For this reason, the

circulatability judgnent function according to the related art is likely

t t bank bills the inportant, portion of ich should not be
or 1 g nal |y AL GO b WA h EOBERNE: FFiBrhe, AR6E Pho thdeh SAUFRRECRAAI 11 on
such that they can be judged as_authentic as a whole.. SUMARY OF THE

| NVENTI ON P3P ibdvy 16% lPh@hg?BbCi‘%%%%‘w iodefhg Rk Ridel nMPORE LPWeES ns at

provi di ng an apparatus that divides a val ue nmedi um such as a bank bill
into an i npd? tERUHGE ithe BAdKabhdh- aRdokR dlte cgee odntheulndengsial ect s
the value nediumthe inmportant portion of which falls off even under the
def ecti ve kdmdikilds ilsuchichsdthe lexilsdginds pE 2 diransnjisdgeth wdndowndit as a
whol e, and inproves an acceptance ratio for the defect of the
non-i npor t e plastiionbapk di1lohd ng amdmgeireans factoxdtmanthentioity To
solve the probl ens descri bed above, the invention first judges a kind of a
bank bill Jjunthmérst difiacexampleen F8e this reason, the circulatability

judgment function according to the related art is likely to

accept the bank bills the important portion of which should

not be originally accepted when the bank bills are under the

defective condition such that they can be judged as authentic

as a whole.

SUMMARY OF THE INVENTION
In view of the problems described above, the invention

aims at providing an apparatus that divides a value medium such

as a bank bill into an important portion and a non-important

portion, suitably rejects the value medium the important

portion of which falls off even under the defective condition

such that the bank bill can be judged as normal as a whole,

and improves an acceptance ratio for the defect of the

non-important portion by allowing the defects to a certain

extent.

To solve the problems described above, the invention
first judges a kind of a bank bill and its direction when the

bank bill is used as the value medium, for example. The term

“direction” of the bank bill means a minor direction and a major



bank bill is used as the value nmedium for exanple. The term "direction"

of the bank bill neans a mnor direction and a major 2 direction in

consi deration of the surface and back of the bank bill. The invention
specifies an existence position of pattern information inherent to the

val ue nedi um as such a bank bill nunber on the basis of the kind of the
bank bill and its direction and calculates a defective area of a region in
whi ch the,bank bill, nunber .exi sts and a defective area including the

ot her regi S otORAanfPRS 1EREAF 2GR GHs THENBRT EaGH akbBGKIChithe Dafiber
region, an entire region of the bank bill and the Iike. The invention

judges t hePHekect e cHNRRT BN oFPESER 1EEgiavh eByStSBCEf pesditdieom aefbility
reference value for circulatability judgment stored beforehand for each
regi on, arRREs@Eyiagozmatipgr inrrrrt Sionghevalie medkunias) swhlea bk bank
bill is broken nuch nore than the circulatability reference value. The

i nvent i on hubgesimtes kinnthefbases banhk s kiindndfitlse Winledtildnasdnitar |y
when the bank bill having a transm ssion w ndow as in the |Indonesian bank
bills is utereasidhandatabcubetésn defecadive dhea ef ateegiompasi whbeh of t he
transm ssion w ndow of the bank bill by use of the kind of the bank bil
and its ditiesbank DUl calndmess stBeafl@feabifvetaredatda tihe1udedigohé n Whi ch

the transm ssion wi ndow exi sts and the defective area of the region

i ncl usi ve fh&tt hegibagi £516 exhi®le, the regions other than the bank bill
number region, an entire region of the bank bill and the like.
The invention judges the defective condition of each region
by useof acirculatability referencevalue for circulatability
judgment stored beforehand for each region, and executes a
return processing of the bank bill when the bank bill is broken
much more than the circulatability reference value.

The invention judges the kind of the bank bill and its
direction similarly when the bank bill having a transmission
window as in the Indonesian bank bills is used as fhe value
medium, extracts the existence position of the transmission
window of the bank bill by use of the kind of the bank bill
and its direction and calculates the defective area of the
region in which the transmission window exists and the
defective area of the region inclusive of other regions. The
invention judges the defective condition of each region by use
of the circulatability reference value for circulatability

judgment stored beforehand for each region and executes the

rejection processing of the bank bill when the defective



i nvention judges the defective condition of each region by use of the
circulatability reference value for circulatability judgnment stored

bef orehand for each region and executes the rejection processing of the
bank bill when the defective 3 condition |lower than the circulatatiblity
reference value is judged as when the transm ssion w ndow is closed. BRI EF
DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic view of a bank bil

processor _acgqr.ding to_ap enbadi nent of .the.i.nventiqn. Fig. 2 shows a
bortion | UG GOk LRVE] bRaArH rige CHAT i ABpRFSPEE TALERAS
enbodinment, Fig. 3 is a nory map di agram,of a storage device in the
enbodi nentJ199st a8 i"é"eé‘ gﬁ%ﬁer‘éﬁﬂé‘pmhse%%’r HoH }Spé’ﬁgé’teﬁi ‘data stored in a
reference information storage area in the enbodinent. Fig. 5is a

functional bl ock di agr BRtBF PRECBABEAPHeRE. THE| GRABINGS vi ew showi ng a

conveying direction of a bank bill. Fig. 7 is a flowhart in the
embodi ment . Fi g Fig.i & dsschepglhenatiewdhsweig aa beakk Wil pigargsomnd a
transm ssion window in a bank bill. DESCRI PTI ON OF PREFERRED EMBODI MENTS An

enbodi mentaafonding rivern @mbgidimeyd e dibeafitngrention.

Fig. 2 shows a portion in the proximity of an iﬁage
acquisition apparatus in the embodiment.

Fig. 3 is a memory map diagram of a storage device in
the embodiment.

Fig. 4 is a schematic view of density pattern data stored
in a reference information storage area in the embodiment.

Fig. 5 is a functional block diagram of the embodiment.

Fig. 6 1s a view showing a conveying direction of a bank
bill.

Fig. 7 is a flowchart in the embodiment.

Fig. 8 is a schematic view showing a bank bill number
and a transmission window in a bank bill.

DESCRIPTION OF PREFERRED EMBODIMENTS

An embodiment of the invention will be hereinafter
explained with reference to drawings. A bank bill processor
1 according to this embodiment serially draﬁs out bank bills
P loaded into an insertion port 10, coveys them one by one to
an image acquisition apparatus 11, reads surface images there
and provisionally stores, as bank bills to be returned, those

bank bills P which are judged as NG in a circulatability



explained with reference to drawi ngs. A bank bill processor 1 according to
this enbodi nent serially draws out bank bills P loaded into an insertion
port 10, coveys themone by one to an inmge acquisition apparatus 11,
reads surface inmages there and provisionally stores, as bank bills to be
returned, those bank bills P which are judged as NGin a circulatability 4
judgnent in a storage portion 13. The bank bill processor 1 has inside the

i nsertion t % a. conveyjng nechani s 2, the surface acquisitio
appar at us ﬁ@égT %ts%%w%uﬁiqﬁﬁ’% BHr%é?ngE%biI*h%é%ﬂﬂﬁﬁﬂgﬁ18ﬁgsﬁﬁ?PFd e 14,
and so forth. .Further, the banpk bill grocessor 1 includes a storage device
15 (Figs. %°° I 5)° kRE WIRTTH BO&dsP & 6RIVEYINGdMBSARENld /RARE The
insertion port 10 accepts charging of the registered bank bills Pin a
mi nor di r eSYTbRACE RSIREDI PR (2RATFRADUS drl stgm-iSrT@r@H&r grrgien 1Be dank
bills Pis provided to the insertion port 10 as is known in the art and
sensi ng ofPthbk aceqmrpdak g sama idasy d¢i- nandeehafinsih 12 FuThberonvlsi ng
mechani sm 12 conveys one by one the bank bills P inserted into the
i nsertion ok DOlherecesamst] tincddideasy a Giiomegje delvticeaht aFigsor3f or
driving them The inmage acquisition apparatus 11 has transm ssion type
sensors t hatd 8% p amd amgeicroproass 9or disect 1onted tihy rempenid R4t he bank
bills P conveyed in the mnor direction. As shown
The insertion port 10 accepts charging of the registered
bank bills P in a minor direction. A sensor (ndt shown) for
sensing charging of the bank bills P is provided to the
insertion port 10 as is known in the art and sensing of the
sensor drives the conveying mechanism 12.
The conveying mechanism 12 conveys one by one the bank
bills P inserted into the insertion port 10 and is constituted
by rollers, belts and a motor for driving them.
The image acquisition apparatus 11 has transmission type
sensors that are arranged in a major direction with respect
to the bank bills P conveyed in the minor direction. As shown
in Fig. 2, a light emitting device 110 is disposed on one of
the sides of the conveying surface 12a and a light receiving
device 111 is disposed on the opposite side through the
conveying surface 12a to receive transmitted light of the bank
bill P. Incidentally, the light emitting device 110 and the
light receiving device 111 may be arranged on one of the sides

of the conveying surface 12a at predetermined angles, too.

The storage porticn 13 temporarily stores the bank bills



in Fig. 2,

the conveying surface 12a and a |ight
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i nformation
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150, a reference information storage area 151, an exi stence position

st orage ardafdSeatowi foul atwalyilng ythe ukdgmdnto fr efler entelst @r agel atka 153
and a security information

conveying direction of +the bank bills P, information
representative of the bank bill number and the existence
position of the transmission window, information on the
circulatability judgment reference of the bank bills P and
security information for executing security judgment. These
kinds of inforrhation are stored respectively in an execution
program storage area 150, a reference information storage area
151, an existence position storage area 152, a circulatability
judgment reference storage area 153 and a security information
storage area 154. As shown in Fig. 4, the reference
information storage area 151 for judging the kind of the bank
bills and the conveying direction stores in advance density
pattern data about transmitt‘ed light for each of several check
points provided according to the kind of the bank bills and
in the conveying direction. The existence position storage
area 152 for storing the existence position of the bank bill
number and the existence position of the transmission window
stores information of rectangular regions Al and A2 (see Fig.

8) in which the bill number and the transmission window exist



storage area 154. As shown in Fig. 4, the reference information storage
area 151 for judging the kind of the bank bills and the conveying
direction stores in advance density pattern data about transmtted |ight
for each of several check points provided according to the kind of the
bank bills and in the conveying direction. The existence position storage
area 152 for storing the existence position of the bank bill nunber and

the exi st engs, POsi '%P tiﬁit qgg}ss' i_ndo t S inFornﬁ%i n of
rect angul ar regal?onii rgctn% c)(L{sngae |ng.£rocgl} Vglnn%vr\;"\nﬁl & ?hg BF‘P bnllJ er and
the transm ssi.on wi ndo ISt gﬁsuc as_distance infarmation fraom end of
the bank bBYY FaBD TR RENCR? FEC5R B ALoEARG0P AncrgHs IR BPHt LT he bank
bill nunber .and the ﬁransnissjon_mﬁndOM/for each of the kind of the bank
bills and THPTo FRG IR oo ndove fPRieash Pyt ddditeRE FR¢erence
storage area 153 stores a reference value wth respect to_ a maxi mum
def ect i ve kAW ol kshandahRe Fopveitide direqhism of TheeChbaekldrabiblehat is
permtted for circulation of the bank bill P and a reference value with
respect toWAIment maherEnes sterageaaskat he3 t3targd ssrefewendewatue he bank
bill Pto the defective area that is needed for circulation of the bank
bill P. Theltdomespery teeman smnldefeht iveegeeaofuilst baok bidgpeumibers 11,
the storage device 15 and the m croprocessor

region of the bank bill P that is permitted for circulation

of the bank bill P and a reference value with respect to a

maximum defective area of the transmission window of the bank

bill P to the defective area that is needed for circulation

of the bank bill P.

The conveying mechanism 12, the image acquisition
apparatus 11, the storage device 15 and the microprocessor
operate in cooperation with one another and drive medium
information acquisition means 20, bill kind judgment means 21,
conveying direction Jjudgment means 22, defective area
calculation means 23, circulatability judgment means 24 and
security judgment means 25 that are shown in Fig. 5.

Among them, the medium information acquisition means 20
is mainly constituted by the image acquisition means 11 and
the microprocessor for controlling the former. The light
emitting device 110 irradiates at a predetermined timing the
rays of light to the bank bills P serially conveyed from the

insertion port 10, receives transmitted light of the bank bill

P and acquires black-and-white image data covering the bank



operate in cooperation with one another and drive nedium information
acquisition neans 2 0, bill kind judgnment neans 2 1, conveying direction

j udgnment neans 22, defective area calculation nmeans 23, circulatability

j udgnment neans 24 and security judgnent neans 25 that are shown in Fig. 5.
Anong them the nmediuminformation acquisition nmeans 20 is mainly
constituted by the inmage acquisition nmeans 11 and the m croprocessor for

controllin .% former.. The light emitti devi ce 110 irr.adiates at a
pr edet er mi %% ff]i) n?%gat‘ﬁ%c’f?ays&ofaqquglrﬁe ttg%t%gﬂ‘@éﬁ?ad}q'l@ SSEAtEy ¢
conveyed fr n1%ﬂe i&sqééion gort 10, receives transmtted |light of the
bank bill PPEHULEEQH FEehPRCK VATHSRA T @ Setrat 2dYRRCERFFAGSTAEEBANK 7
bill P as a whole, To acquire this black-and-white data, a plurality of
ref erence ¥aSileChridadiank idhladc @ndo clagsdfiiceddon pgreess ingeswahk bil |
P and classification processing such as "bright", "internedi ate" and
"dark" is @xeterEshtbr ‘chtterrgickt ¢biand dfdank’ HanlexeicliteR fprusaaly t he
reference values as shown in Fig. 4. Incidentally, this nmediuminformation
acqui si ti opheekree 20 ey tdeqbiané balldrPilmages day & Heesiedesenke values
bl ack-and-white data. When a nagnetic sensor and a thickness sensor are
provi ded, amgsiedic datBAignd4thi Thoeédsntalayof thlhe mbdhkmbihfoPmaayobe al so
acquired by using such sensors. The bill kind judgment neans 21 judges the
ki nd of th&cquisition means 20 may acquire color image data besides the

black-and-white data. When a magnetic sensor and a thickness

sensor are provided, magnetic data and thickness data of the

bank bill P may be also acquired by using such sensors.

The bill kind judgment means 21 judges the kind of the

bank bill P conveyed and judges the kind of the bank bill on

the basis of the image information acquired by the medium

information acquisition means 20. The conveying direction

judgment means 22 judges the direction of the face of the bank

bill P conveyed in the minor direction and similarly judges

the conveying direction on the basis of the image information

acquired by the medium information acquisition means 20. As

shown in Fig. 6, when the bank bill P is conveyed in the minor

direction, the conveying direction has four patterns, that is,

(a) conveying in a first direction with a first face facing

upward, (b) conveying in a direction opposite to the first

direction with the first face facing upward, (c) conveying in

the first direction with the first face facing downward and

(d) conveying in the direction opposite to the first direction



bank bill P conveyed and judges the kind of the bank bill on the basis of
the image information acquired by the nedium information acquisition nmeans
20. The conveying direction judgnment neans 22 judges the direction of the
face of the bank bill P conveyed in the mnor direction and simlarly
judges the conveying direction on the basis of the inmage information
acquired by the nediunlinfornation acquisition means 20. As shown in Fig.

G oot on St PBGL AT arhe EARERS Rebhvesf. coﬁ%;ﬁlﬁ'“'gc* BR Y Pl BTRet ) on'

with a first_ fac faC|n . _(b) conveyin di rection op 05|te to
the v st B AtbothoncurTry LRE AE FetChate ar B NG osPat C AR B | 1
the first direction with the first face faci ng dowmnward and _(d) conveyi ng

in the di €Q8idY Bppbsrieatn okethe P@mlﬁb%&ﬁ 8RIBiGPE F i theiadece” f

acing downward. The kind of the bank bill P and the conveying direction
are |j udge@%}”@dﬁﬁd&rﬂ appakatugddsvith phe dens by pajterped damkokigacip
acquired fromthe image acquisition apparatus 11 with the density pattern
data for edchhedfindherkihe befnk hélband bhelcemeying dineeyiing stiorast i on
stored in advance in the reference information storage area 151. The
def ect i ve iar eslvealceuliat itdre nedflered® o iirdiomeddomotonadye kirda Adiber
position and the existence position of the transm ssion w ndow fromthe
exi stence positiThe gedeagevar&pea calculation means 23 first reads out

the bill number position and the existence position of the

transmission window from the existence position storage area

152 on the basis of the kind of the bank bill and its conveying

direction judged by the bill kind judgment means 21 and by the

conveying direction judgment means 22, and calculates the

defective areas in the bank bill number region Al and the

transmission window region A2. When the defective areas in

the bank bill number region Al and the transmission window

region A2 are calculated, the pixels whose transmitted light

is judged as *“bright” are extracted from the pixels in each

region. The defective area is calculated based on the number

of the pixels thus extracted. When the defective area of a

region A3 other than the frame region is likewise calculated,

the pixels judged as “bright” in the region A3 other than the

bank bill number region Al and the transmission window region

A2 are extracted and the defective area is calculated from the

number of pixels. Incidentally, the term “defective area” is

the concept that represents not only the actual area but



152 on the basis of the kind of the bank bill and its conveying direction

judged by the bill kind judgnent nmeans 21 and by the conveying direction

j udgnment neans 22, and calculates the defective areas in the bank bil

nunber region Al and the transm ssion w ndow region A2. Wen the defective

areas in the bank bill nunber region Al and the transm ssion w ndow

region A2 are cal cul ated, the pixels whose transmtted light 1is judged as
The defective area

"bright" are ex racH%F % omthe pixels in each regjon.
s cal cul AELHIREEISE FRE TRk RITBET B3NS t FGRCERdct RECAWRN t he
defective area of a, region A3 other than the frane region i-s |ikew se
cal cul at ed-he dfdeFitAMesPPLagRAS sCthapghles mnchEUpEYEER IV Nethefisthan t he
bank bill nunber region Al and the transm ssion window region A2 are
extract ed Hhdhehbaas billveegien Als apd| the ey mmaidre Adn(ekelusivei xel s.
incidentally, the term"defective area” is the concept that represents not
only the azt bhk exisdtdnae geghohwdeshaktranshéstabalwindter hefepnxttar
General |y, because the defective portions such as holes and ruptures do
not exi st cahlede ddrke hiddioregi dm Alheabdnkheidfiher judgednad3ndexasl usi ve
of the existence region of the transm ssion w ndow, hereinafter called
"ot her regixrigmittddd itk i HudBefjuslgediask nermelint eirmd@sgickred thght is
judged as "dark" or "internediate". In the normal bank bill P in which the
transm ssiHe WoRHAW 83hI8HS11 P in which the transmission window exists,

on the other hand, the rays of 1ight transmit through the region

in which the transmission window exists and the region is judged

as “bright”.

The circulatability judgment means 24 judges whether or

not the bank bill is suitable as the circulating bank bill from

the defective area of each region calculated by this defective

area calculation means 23. In this circulatability judgment

processing, the defective condition is judged by use of the

circulatability reference value set for each of the bank bill

number region Al, the transmission window region A2 and the

other region A3. When any one of the circulatability judgment

proves NG, the output representing that the bank bill P must

be returned is created. In setting of the circulatability

reference values, the circulatability reference value of the

other region A3 as the non-important region is set relatively

gently whereas the circulatability reference values of the bank

bill number region Al and the transmission window region A2

as the important regions are set much more strictly. 1In

10



on the other hand, the rays of light transmt through the region in which
the transm ssion wi ndow exists and the region is judged as "bright". The
circulatability judgment neans 24 judges whether or not the bank bill is
suitable as the circulating bank bill from the defective area of each
region calculated by this defective area calculation neans 23. In this
circulatability judgnent processing, the defective condition is judged by

use of the.o fid S ALY rigferanceevalue sel bop eagh plnk e pank bil|
nunber regi on , € transmssi on W ndow regi on and t'he ~ot’Hér region
A3. Wien any_.one of th circq# %%bilit j,udgnent, prqve NQ% t he out put
repr esent f}}%”t%f) P{eaﬁla]r{&ltb‘? % er?ﬂfs't_’¥ tlbtée ?@E\J’Hﬂﬁ%&?nﬁ_‘rgg E{OM 198 %et ti ng
of the circulatabil%%é ref erence values, the circulatability reference
val ue of thfe PR S%gi on A3 as the non-inportant region is set relatively
gently whereas the circulatability reference values of the bank bil
nunber regi on AltaWdlirke pegnaedssfon anampde r EBabihe defect hEe|aHRs t ant
regions are set much nore strictly. in 10 consequence, rejection of the
accept anceEadiculipd ipammrepns|23pcahayi agedibe defeat ive agepscin shethank
non-inportant portion can be prevented. It will be assunmed, for exanple,
t hat the defldctnuwnberr e2gical &ll andobhhpetnsngm3sgabouvandewt hegtwi éct i ve
areas in the bank

by extracting the pixels whose transmitted light is judged as

“bright” among the number of pixels in these regions, and that

the defective area of the bank bill region Al is found to be

al and the transmission window rgion A2 is a2. Similarly, the

defective area of the region A3 other than the frame regions

is assumed to be a3. At this time, the circulatability

judgment means 24 compares these values with thecirclatability

reference value al (reference), a2 (reference) and a3

(reference) set for each.of the bank bill number region Al,

the transmission window region A2 and the other rgion A3 stored
in the circulatability judgment reference storage area 153.
The circulatability judgment is OK when al =al (reference),
NG when al > al (reference), OK when a2 =a2 (reference)}, NG

when a2 < a2 (reference)}, OK when a3 =a3 (reference) and NG

when a3 > a3 (reference).

The security judgment means 25 performs security
judgment for the bank bill P that is judged as the bank bill
under the good condition as a result of the cirulatability

judgment. This processing discriminates authenticity of the

11



bill nunmber region Al and the transm ssion w ndow region A2 Dby extracting
the pixels whose transmtted light is judged as "bright" anong the nunber
of pixels in these regions, and that the defective. area of the bank bill
region Al is found to be al and the transm ssion w ndow region A2 is aZ2.
-Simlarly, the defective area of the region A3 other than the frane
regions is assuned to be a3. At this tinme, the circulatability judgnent
nmeans 24 c res e values with the circlatabili ref erence val ue al
(refer ence]?gygzb%]r}eplgrsbeyncreﬁad:lﬁ@ &é’e GRS P Ef“a%épneﬁeﬁ[lofisthlée bank
bill nunber_regjon Al, the transn ssion wi ndow regi on A2 and the_ ot her
regi on A3 BRIREHIC|IPRqRIaGiqn PEr BBEI REGTP RRARATL 1t SXAREANS: Rag8e ar ea

153. The circulatabi|ity judgment is OK when al :5 al (reference), NG
when al > Bhe(pan dntk) | Poanthefompardng) e (iefersatadn NMEthwnthea2 < a2

(reference) , OK when a3 :!!,. a3 (reference) and NG when a3 > a3

(r ef er encedntqFBatERRrs tgredidgmiie memy ity jerfoomat isacatptygej adgaent for
the bank bill P that is judged as the bank bill wunder the good condition
as a resuli3%f the cirulatability judgment. This processing discrinnates
authenticity of the 11 bank bill P by reading the security information such
as the nmagneti Nexif orutet papcesstine filowoiaheliadiark kkXilsbirbgesasirde t he
bank bill P and conparing the information with the

having such a construction will be explained with reference
to Fig. 7.

First, when the bank bill P is charged into the insertion
port 10, the sensor (not shown in the drawing) provided to the
insertion port 10 detects the insertion (Step S1), delivers
the bank bills P one by one and conveys each bank bill P to
the image acquisition apparatus 11 (Step S2). When the bank
bill P is conveyed to the image acquisition apparatus 11, the
light emitting device 110 irradiates light at a predetermined
timing and acquires the image information of transmitted 1ight
of the bank bill P (Step S3). The information of this
transmitted light is outputted to the bill kind judgment means
21 and to the conveying direction judgment means 22 and the
density pattern data of “bright”, ”intermediate” and “dark”
is generated by use of the predetermined reference values (Step
S4). This density pattern data is compared with the density
pattern data conforming to the former and extracted from the
reference information storage area 151 todiscriminate the kind

of the bank bill and the conveying direction (Step S5).
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information stored in the security information storage area 154. Next, the
processing flowin the bank bill processor I having such a construction
will be explained with reference to Fig. 7. First, when the bank bill P is
charged into the insertion port 10, the sensor (not shown in the draw ng)
provided to the insertion port 10 detects the insertion (Step S1),
delivers the bank bills P one by one and conveys each bank bill P to the

i mage acqui siti par at é t S%%..Vhen t? ﬁ?nf% bk%L P.is conveyed
to the image ac%"??’t ?(I)% g%%%%% “u%sggf,o e Pdn E% Hi kg Wgetstﬁo
irradiatesl%ﬁgn.gi.a predgﬁernined tining a%d acqui res the inage
i nf or mat i or YR t FBIPIgHT*1oFe1Fe BRARTBOR P ( <@yvertRg
information of this transmtted light is outputted to the bill kind
j udgnent rﬁ;]al?%ctlﬂn E (SFHRE &S FEP™h §hGi PEEETFBRCPUBERRRICAEEIRT®2® and t he
density pattern data of "bright", "internediate" and "dark" is generated
by use of &% pketiePBr Fhfedasdiserehckheabiids ksndp angd)therheenvening y
pattern data is conpared with the density pattern data conforming to the
former andliEBQdEicre B9 rbqianinatfesdt often Heor-mathenpixelagdudged d51 to
discrimnate the kind of the bank bill and the conveying direction (Step
S5). 12 Nesarnighte’ bnlthenbriBdrnypuser regioh Aherki dét&cped andcaheulate

the area (Step 7) and the pixels judged as *“bright” in the

transmission window area A2 are extracted to calculate the area

(Step S8). The pixels judged as “bright” in the other region

A3 are detected in parallel to calculate the area (Step S9).

The defective area in the bank bill number region Al,

the defective area in the transmission window region A2 and

the defective area in the other region A3 are compared with

the respective circulatability reference values stored in the

judgment reference storage areas (Steps S10 to S12). When any

one of them fails to satisfy the reference condition (Step S13),

the output is generated to return the bank bill P (Step S14).

In other words, when the defective area of the bank bill number

region Al is greater than the circulatability reference value

or when the defective area in the transmission window region

A2 is smaller than the circulatability reference value, or when

the defective area in the other region A3 is greater than the

circulatability reference value, the output is generated to

return the bank bill P. On the other hand, when all these

reference information are satisfied, that is, when the
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transm ssi on wi ndow exi stence position in the conveying direction are
extracted fromthe existence position storage area 152 on the basis of the
bill kind and the conveying direction so discrimnated (Step S6). The

pi xel s judged as "bright” in the bill nunber region Al are detected to
calculate the area (Step 7) and the pixels judged as "bright" in the
transm ssion w ndow area A2 are extracted to calculate the area (Step S8).

The pi xel sq. s "pright" .in i 3.are . detected jin
e L ar Gk & f
paral | el to ‘cal cul at ar éegra%r ete{{e( ep ﬂThgﬂggpeﬁg\%%r}ga alllfl&t eébank
bill nunmber region A the defective area i he transm ssi.qn w ndow
regi on A0 SHFCHTES SRRt 10 LT GO I (HES LUhels 10T GRS Sh - Bgiared wit b
t he respectjve itrcul tability reference val %es stored in the judgnent
reference “s]tri)‘?"h];% ALY §eéf%e§cfovf‘ ug B Whenppaf dEKECHNE GESENEM fail s
to satisfy the reference condition (Step S 13) , the output is generated
to return ¥ BEARSHIYSSion swepdew4)region offer 1fordreatfien thad dehect | ve
area of the bank bill nunber region Al is greater than the circulatability
ref er ence GGELaRbIWhEEY t eefiifens veradiuga | thiche secandtys sioAgmentow
region A2 is smaller than the circulatability reference value, or when
t he def ectpnecessng nfahetlot Hemk dgildn PAisi $hgreatféert harcthed (Step
circulatability reference value, the output is generated to return the
bank bill #5Xn tiemther bAakdyilhen izl Hutihedeas rigie menoali bhaknaiitdbn are
satisfied, that is, when the _
P as a result of the security judgment, the bank bill P is
conveyed to and accommodated into the bank bill accommodation
cartridge 14 (Step S16). When the bank bill P is judged as
a forged bill, the return processing of that bank bill P is
executed (Step Sl14).

As described above, this embodiment discriminates the
poertion having high importance and the portion having low
importance in the bank bill P, individually sets the reference
values of the circulatability judgment for the respective
regions and judges the defective condition. Therefore, even
when the defect is only a limited defect in the non-important
portion, rejection of acceptance of such a bank bill P can be
prevented and the acceptance ratio of the bank bills P can be
improved.

The embodiment of the invention judges the defective
condition of the bank bill P by use of the defective area but

the defective condition may be Jjudged by determining a

defective ratio from the defective area and using this ratio.
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13 defective area of the bank bill nunber region Al and the defective area
in the other region A3 are snaller than the <circulatability reference

val ue or when the defective area in the transm ssion wi ndow region A2 is
greater than the <circulatability reference value, the security judgnment
processing for the bank bill P is thereafter executed (Step $S15). Wen the
bank bill P is judged as the normal bank bill P as a result of the

security j t e i [1S; 7 4 A i nt
the bank B 1 aecsansaart o e A £ 0B PO R ERE L\ 1
is judged a f.or i the refurn processi of .that bank hill Pis
executed ( eeapﬁgfﬁgggggdé %rirbae %b&\?eF%FhFérSHE%EPﬁé%%%&i%%?’%ﬁ‘hca‘% es the
portion havin i gh_inportance and the portion having.lQw ipportance in
Phe. bank Bt Fofha: SPRRAEEs S0t nd s dudapenthey uie
circulatability judgment for the respective regions and judges the

def ect i ve Torddi& iTGFLoTRS iy € 1rreR takHdn tith e feiecs yadmey a i nited
defect in the non-inportant portion, rejection of acceptance of such a
bank bill P canThds grbpeimeatadgtents atle piite ®atdigmsofing hlee akiehi [ 1s P
can be inproved. The enbodi ment of the invention judges the defective

condi ti on dfradfeddiame bhel cPnpygying diredeicefetitihe kandaofuthe bank

0
I
[

bill. When the bank bills are conveyed in the major direction,
however, the four pat;(:erns in the major direction may be
detected as well. Though this embodiment judges the direction
of the bank bills P conveyed, the direction of the bank bills
P put on the image acquisition means 11 may be judged besides
the bank bills P conveyed.

Though the bank bill processor 1 £for judging the
detective condition of the bank bills P has been explained in
this embodiment, the invention can be applied to all the media
having a value besides the bank bills. Examples of the media
having the value include a security, a stock, a monetary note,
and so forth.

The embodiment given above explains the discrete
apparatus. .When bank bill processors not having the
circulatability judgment function are connected to a network,
however, it is possible to down-load a program from a server
storing this circulatability judgment program and to use the
program. It is further possible to store the circulatability

judgment program in storage means of the apparatus by use of
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the defective condition may be judged by determning a defective ratio
fromthe defective area and using this ratio. 14 In this case, the
circulatability judgnment reference storage area 153 stores the "ratio" as
the circulatability reference value for a specific region and executes the
judgment by use of the ratio as the circulatability reference value. This
enbodi nent detects the four patterns in the mnor direction as the

conveyi ng éjif%‘g;g%rh fmcﬁciﬁl#iélfh{)f%é I}ie éﬁ’;‘\_rﬁgz%bi 1. When the bank bills are

conveyed int rection, owever, e four patterns in the major

direction may be, defected as .well. Though this,enbodjnent judges the
direction of tﬁﬂehebgé&gglgf‘?% I VAgFFe R ,vglthH(? Bed-EE F‘Bhgg"fhet#%p‘%ﬁwtbi lls P
put on the i e acquisition means 11 may be judged,besides the bank bills
P conveyed®H h barik*bi | POBF6E‘BQ§¥F‘HIJC f oPOFhidghng tFRES det™@®®i ve
condition of the bank bills P has been explained in this enbodinent, the

i nvent i on THFWS @ 8 18 kanendse vidddica fora¢rrl Rovhior ardidtdgeshe bank
bills. Exanples of the nmedia havi ng the value include a security, a stock,
a ronet ar yifpfefechhgesondyitiipn .-ThBhersbarpemheineantbon caoxpietant t he

di screte apparatus. \Wen bank bill processors not having the

ci r cul at aBigjaatjardgrferihef weceipdangee ofotnhecbadkt bidlachawikg only a

limited defect in the non-important portion.
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however, it is possible to down-1oad a programfroma server storing this
circulatability judgnent programand to use the program It is further
possible to store the circulatability judgnment programin storage neans of
t he apparatus by use of 15 a recording nedium such as a CD-ROM The

i nvention divides the value nediuminto the inportant portion and the
non-inportant portion, sets the circulatability reference value for each
portion and judges the defective condifyon. Therefore, the invention can
prevent rejection of the acceptance of the bank bills having only a

limted defect in the znon- ta i o %ﬁll\/s " val ue. medi um
procesfsor for ] uld'gi ng Ac! CL‘I}| at a{)i I iql%ey&g{[ﬁg b%lf%z’ge nedi ym%é%zm S?%ééi%rg?in;/e
area of saj: V. . racterni.ze co ising: kin
R L S A
or judging.a diregction sai va medi um, regi _

storing a“?ae]ﬁeoﬁ“?cﬁ“{m‘ﬁ Sra53RYE G gléftcé’rnﬁqurﬁ tion of said val ue

dium exists fqgr, each of the kind and the direction of said val ue nedi um
e (ﬁlnd.%udgment means for judging a kind of said value

medium;

direction judgment means for judging a direction of said
value medium:

region storage means for storing a region in which
intrinsic pattern information of said value medium exists for
each of the kind and the direction of said value medium;

defective area calculation means for reading the region
of said intrinsic pattern information from said region storage
means from the kind of said value medium judged by said kind
judgment means and from the directioﬂ of said value medium
judged by said direction judgment means, calculating a
defective area of the region of said intrinsic pattern
information and a defective area of regions other than the
region of said intrinsic pattern information;

judgment reference storage means for individually
storingn:irculatabiiity judgment references for the defective
area of the region in which said intrinsic pattern information
exists and for the regions other than the region in which said
intrinsic pattern information exists; and

circulatability judgment means for judging
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defective area cal cul ation neans for reading the region of said intrinsic
pattern information fromsaid region storage neans fromthe kind of said
val ue nedi um judged by said kind judgnment neans and fromthe direction of
sai d val ue nmedium judged by said direction judgnent neans, calculating a
defective area of the region of said intrinsic pattern information and a
defective area of regions other than the region of said intrinsic pattern

i nfor mat i ik rduGEHERIH i8S es £NE8iat 9Rade WRANM n i PHLVLAYAL! Y sty i ng
circulatability judgment references for the defective area of the region

n whi ch Sl IS RAEITh AT A0 G SLa A0 §ig e ons

other than the region In Intrinsic pattern on exi sts;
and circul i jdgnent : j i LLC Ll of said
val ue nedf%#?%%hk%é ggéls ohng%§Q%r g%%@?ﬂgepggégﬁﬁ%%i%ﬁgéiﬁﬁﬂ%%%ﬁ%u t he
respective judgnent referegpes stored in saideiuq%ﬂent refereqﬁ¥.storage
205 s oMFEM udF AT ET Bl at T 1 3R val ue

neans. 2. A val ue neq9Un1 r . . . & Vi
W ndow, RS By ST M REA LK re TR aGERES PLER TRt 0L R o
kind of said val ue  nmedium L ) )
value medium having a transmission window, characterized by
comprising:
kind judgment means for judging a kind of said value
medium;
direction judgment means for judging a direction of said
value medium;
region storage means for storing a region in which a
transmission window of said value medium exists for each of
the kind and the direction of said value medium;
defective area calculation means for reading a region
of said transmission window from said region storage means from
the kind of said value medium judged by said kind judgment means
and from the direction of said value medium judged by said
direction judgment means, calculating a defective area of the
region of said transmission window and a defective area of
regions other than the region of said transmission window;
judgment reference storage means for individually
storing circulatability judgment references for the defective
area of the region in which said transmission window exists

and for the regions other than the region in which said
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direction judgnent neans for judging a direction of said value nmedium

regi on storage neans for storing a region in which a transm ssion w ndow
of said value medium exists for each of the kind and the direction of said
val ue medi um defective area calculation nmeans for reading a region of
said transm ssion wi ndow from said region storage neans from the kind of
sai d val ue nedi um judged by said kind judgnent neans and fromthe
direction pfagamisy¥abHewiRdbinekgged PYygsaid direction judgment neans,
calculating a defective area of the 'region of said transm ssion w ndow and
a defective are I . ot her . e regi of sajd trapnsm.ssion

w ndow; judgmentacgfe %%%%ggfg% age jﬁrle%ﬁlsetnfr%or i% |8§|Sdual yId stalrllaﬁfjng

ci rcul at abj !l ' refer s for the.defectiv rea. of fhe region

i n which sééll%é]%{]f%ﬁg%fgg%ng\%i r?glorlv%\i/ee%%% MEAGT o P ﬁ%er Hiris ‘?)% hEP€t han

t he regi onr(iesp ‘\a/\h%ch saif %.P %ransm’ ssLon Wi gdow exists; and c¢irculatability
j udgnent nEaTREYF of VT U AT 2t PR uF 8B UbEF | #)9oFNEar§SPEFELVRedida SRt he
basi s of the %]E%Egecti ve cal culation results and the respective judgnent

ref er encest &t ?H SERERY vty idhd ddamsTte KYIGTEHC nEARE ageomeans .
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